Public hospitals deliver a broad range of specialist treatments to patients, with public demand for hospital services almost always outstripping supply. Health department and hospital managers prioritise requests for additional resources, such as medical staffing, across the full spectrum of services delivered. Without a clear and equitable basis of workload comparison across medical specialties, this decision-making process can be controversial and internally divisive. This paper outlines the development of a metric to guide the allocation of hospital medical staff. It suggests that a valid comparison of workload can be gained from the consideration of the number of inpatients (weighted for case complexity) and the number of outpatient presentations, as seen by each full-time hospital medical practitioner per annum. While this supports a "common sense" understanding of hospital medical activity, it also reflects limitations in the quality and quantity of data available. The replication and testing of this MANAGERIAL DECISION MAKING on hospital medical staffing is undertaken within a framework of political, clinical, technological and budgetary advice. In Australia, this framework has been developed in a series of key documents developed at a national level. (Australian Health Ministers have approved a National Health Workforce Strategic Framework and National Health Workforce Action Plan as well as overseeing numerous reports developed over the last decade through the National Health Workforce Committees. These are available at http://www.health.nsw.gov.au/amwac/ reports.html) Within each state and territory, however, the local policy context has as much, if not more, influence over the allocation of resources.
Workforce Planning and Development just three hospitals: the Royal Hobart Hospital, the Launceston General Hospital, and the North West Regional Hospital. (This does not count the 14 multi-purpose centres/rural hospitals/community health centres which may house a small number [from 3 to 23] of acute care beds in an integrated service environment.) There are just under 650 medical practitioners (senior and junior) practising in the public hospital system across the state.* Tasmania faced a number of significant financial challenges in the 1980s, which came to a head at the turn of the decade. 1 During the 1990s this resulted in a series of public sector budget cuts and, in 1997, a health department restructure which resulted in a further loss of 10% of all positions. 2 Within the Tasmanian health and human services sector, there is a widespread perception among staff that services had been "run down" over a number of years, when the policy focus was primarily on cost containment.
More recently, however, the Labor Government has overseen the recovery of the Tasmanian economy. The flow on to the health sector has been palpable. The primary document guiding hospital policy in Tasmania was developed through public consultations in 2003-04 as part of a new commitment to sustainable services. 3 The Richardson Report emphasised the need to ensure safe staffing levels, and the delivery of a quality service, maintaining a critical mass of medical specialists in each site. 4 Implementation of Richardson Report recommendations has been ongoing. In the 2005-06 Tasmanian Budget health and human services spending increased by 20%, to a record $1.2 billion. 5 Over the past 2 years, hospital funding, in particular, has increased with the announcement and implementation of capital, equipment and staff increases. This influx of funds into the system has provided a welcome opportunity to rebuild the health and human services sector.
The substitution of medical practitioner care with services provided by a multidisciplinary care team has been trialled in Tasmania, with mixed results. 6 More recently, the local policy context has focused on the distribution of an absolute increase in medical staffing numbers, rather than reform of the practice and productivity of medical specialists.
Limitations of existing methods
The Australian Medical Workforce Advisory Committee (AMWAC) specialist population ratios (SPR) is the methodology accepted at a national level as providing "prima facie evidence" of workforce shortages whenever a jurisdiction lies below the national average. 7 The AMWAC SPRs have limited utility in the allocation of public hospital medical positions due to the following characteristics: ■ Some specialties have no SPRs calculated. ■ Some of the AMWAC reports upon which the medical SPRs are based are up to 20 years old. These SPRs may no longer be accurate. ■ Where there is a national shortage of medical specialists, a benchmark based on average numbers will simply reflect this shortage. ■ The SPR is a head count only and does not take into consideration the full-time equivalent (FTE) activity of that medical specialist, counting specialists practising as little as one session a month. ■ The SPR includes both public and private sectors in its consideration. In order for the SPR to be meaningful as a guide to public hospital staffing allocation, the proportion of specialists working in the public sector must match the proportion of patients seeking public treatment. ■ Using the average national SPRs as a benchmark for Tasmania assumes that the epidemiology of the Tasmanian population is the same as the Australian average -that is, that the demand * Every jurisdiction has a different nomenclature for the various grades of medical staff. In this paper, "senior medical staff" or "medical specialists" are medical practitioners with qualifications awarded by the relevant specialist professional college. They may be visiting specialists or staff specialists.
The term "junior medical staff" includes both specialists-intraining (medical practitioners accepted by a specialist medical college into a training position supervised by a member of the college) or hospital non-specialists (this group includes resident medical officers and interns, as well as career and other salaried hospital practitioners).
Workforce Planning and Development for services is the same and does not require more medical specialists in particular specialties. In spite of these limitations, the AMWAC SPRs continue to be important as the medical specialist population as a whole represents the total pool from which public hospitals can draw their senior medical staff. At the same time, workforce allocation that meets the needs of public hospitals is clearly required.
Developing a framework: the first round of clinical consultations
The first step in developing a metric to guide the distribution of new hospital medical staff into the system was to gain a better picture of day-to-day activity. What kind of work was undertaken? What kind of resources were required for that work? In order to accomplish this, a series of 72 face-to-face interviews were held with public hospital heads of clinical departments across the state.
The interviews quickly identified broad agreement on what "inputs" supported medical staff in their work, and what "outputs", or range of activities, were undertaken by medical staff. From this analysis, a "capability framework" was developed, illustrated in Box 1.
A key point made across departments was that hospitals are complex systems made up of interlinking elements. An increase in the number of medical staff, for example, would require additional nursing, allied health and administrative support staff, as part of a functioning health care team. Additional staff require additional accommodation, equipment and organisational support. These inputs are interrelated and all elements must be considered during planning and funding exercises. The key point in relation to identified outputs was the need for allocated time for each of the activities, time that could only be available where there were adequate staffing levels. Without adequate staffing, less urgent activities would be neglected. The capability framework applied to all the hospital specialties -across the clinical divisions of medicine, surgery, and women' s and children' s services -as well as across all three hospitals. Further, it was accepted as a reasonable proposition that linking hospital medical staffing numbers to a quantified level of activity would provide a basis for comparison across specialties and across hospitals. The ability to link staffing to activity, across specialties and across sites, meant that it was possible to develop an objective method to allocate new positions to the areas of greatest need.
Operationalising the framework: quantifying medical staffing
Having developed the capability framework, based on medical staff insights into the delivery of public hospital services, the second stage of the project involved developing measurable indicators for elements within that framework. Information on the current quantum of medical staff in each hospital clinical department (eg, general medicine, orthopaedics, paediatrics etc.) was available through the human resources information system. Data on the number of individuals (heads) and the FTE number of medical staff was gathered. Clinical heads of departments validated these data. Information on the medical "establishment" figures (current staff plus current vacancies) was validated by hospital administration.
Medical staffing in each hospital department was compared with what could be expected by the AMWAC SPRs. (All AMWAC reports are available at: http://amwac.health.nsw.gov.au/amwac/amwac/ reports.html.) Because Tasmania has three distinct regions, with each region feeding into one of the three major public hospitals, the SPRs for each specialty were calculated at both statewide and regional levels.
Indirect indicators, such as leave balances and on-call rosters, were also examined to capture staffing supply or scarcity. Outstanding hours of recreation and long service leave were calculated, and hospital departments with leave balances in excess of the Department of Health and Human services manageable leave policy were noted. 8 After-hours on-call rosters of greater frequency than 1 : 3 were considered to be generally suboptimal to a sustainable work-life balance and were also noted.
Operationalising the framework: quantifying medical activity
Following the advice provided by the clinical consultations and an assessment of the robustness of the data, a wide range of quantitative indicators were considered in relation to the outputs identified in the capability framework. The delivery of clinical services was described by patient data extracted from the Tasmanian Hospitals Mortality and Morbidity Database. The casemix classification system allows for comparison of costs and activity across hospitals. Data elements extracted included inpatient numbers, inpatient bed-days, average length of stay, weighted inpatient separations, the average patient clinical complexity level (PCCL), and the number of outpatient clinic presentations. † Patients were allocated to the hospital clinical department from which they were discharged (ie, the last department that treated them). The primary condition for which the patient was treated was identified through the diagnosis related groups (DRGs) and International Classification of Diseases (ICD) diagnosis codes, with these data † All terms defined in the National Health Data Dictionary and contained within the National Hospital Morbidity Database. Workforce Planning and Development also linked to the attending doctor.
‡ As some clinical departments delivered a statewide or biregional service, this was also taken as an indirect measure of clinical workload.
The supervision of postgraduate students/junior medical staff and the delivery of undergraduate teaching are important aspects of hospital medical activity. The human resources information system provided an indicator for postgraduate teaching in the number of junior medical staff for each department. Undergraduate teaching was based on data collected for the University of Tasmania Faculty of Health Science and used to calculate teaching time as a percentage of total senior medical staff time in each department. 9 Research and professional development data were quantified by looking at the number of research projects and publications undertaken within the past year. Later questions about the accuracy of the undergraduate teaching, research and professional development data meant that these items were, unfortunately, withdrawn from consideration. The data issues surrounding teaching time encountered in Tasmania are not unique. The Productivity Commission recently noted a "lack of transparency" in relation to both direct and indirect funding of Australian medical training, and suggested that a "better information base" is required. 10 The remaining two output elements, those relating to quality assurance and administrative activities, were also eventually excluded from the analysis. Even in a small system, each hospital had a distinctly different way of undertaking these activities, with different processes limiting comparisons across the board. This gap in the data limits the ability to quantify all outputs associated with the capability framework.
Formulas for linking staffing to activity
Having quantified staffing inputs and activity outputs, the next step was to find a way to form a relationship between these elements. A benchmark used in the United Kingdom' s National Health Service -the FTE of medical staff (junior and senior) per 1000 patient admissions (FTE1000) -was identified as a way of linking medical staffing numbers to some (but not all) clinical service activity. 11 In order to increase the responsiveness of the formula, it was modified to account for patient case complexity, by using inpatient "weighted separations" rather than admissions.
The inpatient FTE1000 was calculated as the FTE of medical staff (junior and senior) per department, divided by the number of weighted Workforce Planning and Development inpatient separations from that department in a 12-month period, multiplied by 1000. A similar ratio for outpatient presentations was also developed.
As a check to this rule, the average number of weighted inpatient separations per medical FTE in each hospital department was also calculated, as was the average number of outpatient presentations per medical FTE. As discussed above, an indicator of the amount of postgraduate teaching being delivered was the number of junior medical staff for each department. The ratio of junior to senior staffing in each department linked medical staffing to postgraduate teaching activity.
These formulas were applied to Tasmanian hospitals 2003-04 staffing and activity data. Box 2 lists the total data items considered for each hospital department.
Identifying limits: the second round of clinical consultations
The iterative nature of the project was such that qualitative and quantitative methods were used sequentially to test the conclusions at each stage of the work. Following the initial interviews with clinical heads of departments, and the data gathering discussed above, the results were brought back to the hospital medical staff for consideration.
This time clinical advice was sought from the Tasmanian Clinical Advisory Committee (CAC) and its subcommittees. The CAC provides advice to the Director of Hospitals and Ambulance Services in Tasmania on clinical strategic matters including service planning and coordination, policy development, quality and performance, professional issues, clinical teaching, and research matters. The CAC sub-committees reflect the clinical divisional structures within Tasmanian hospitals, consisting of medical services, surgical services, women' s and children' s services, pathology services, and imaging services. These committees are largely made up of hospital medical practitioners, some of whom contributed to the initial capability framework.
This second round of clinical consultations resulted in refinements to the metric through 
Radiology and medical imaging
Radiology and medical imaging alterations to the data sources and methodology.
The most important set of decisions to emerge from this process was a consideration of which hospital departments could be considered by using the formulas developed and which could not. For the majority of public hospital departments, the link between staffing and inpatient/outpatient activity provided insights into the capacity of that department to meet current demands. Where this was inappropriate, relative value units were developed and applied to those specialties. Box 3 lists both sets of departments/specialties. A good example of a specialty where a metric based on inpatient and outpatient activity data is inappropriate is that of anaesthetics. The responsibility of the anaesthetist is to provide care for the patient prior to, during, and after the anaesthetic. Patients do not generally present at a hospital for the purposes of getting an anaesthetic -they are given an anaesthetic as part of the process of having surgery. The patients are defined as patients of their treating physician' s department (eg, cardiology, plastic surgery, or obstetrics). The relative value unit used to consider pressure on the anaesthetic workforce is the formula developed by the Australian and New Zealand College of Anaesthetists. 12 To the CAC, the presentation of staffing and activity data at clinical department level across all three public hospitals gave rise to many questions. There was no evidence to prove the salience of the capability framework -were these the right "outputs" to examine in order to understand the relationship between activity and staffing? Even if they were the right outputs, were they all equally important, or were some more important than others? The amount of work involved in this kind of data gathering and analysis exercise also underlined the importance of streamlining the process by reducing the number of data sources. Statistical analysis was used to answer these questions. The Pearson correlations showed that there tended to be more senior medical staff in departments where weighted separations, bed-days and outpatient presentations were high. Senior medical staff are correlated moderately and positively with outpatient presentations (r, 0.46) and beddays (r, 0.50) but more strongly with weighted separations (r, 0.60).
Developing a metric: correlation analysis of staffing and activity data
The data for junior medical staff showed a similar pattern, with stronger associations. In particular, junior medical staff correlated strongly with weighted separations (r, 0.82), bed-days (r, 0.75) and outpatient presentations (r, 0.50).
The fact that the correlation analysis suggests that weighted inpatient separations, bed-days and outpatient presentations are closely associated with hospital medical staff is not surprising, confirming the "common sense" understanding of the work of hospital doctors. The higher correlation of junior medical staff to these data reflect the high correlation of junior to senior staffing (r, 0.69) as well as the concentration of junior medical staff in larger departments and larger hospitals where the quantity and diversity of patients are available for teaching experience. At the same time, the lower correlation of senior medical staff to these data could also reflect the research/professional development, quality assurance/clinical audit and governance/administration activities were included in the capability framework but not captured by the data available to this analysis. FTE1000 inpatient separations and FTE1000 outpatient presentation results were weak and non-significant at the 95% level for both senior and junior medical staff. In addition, average patient clinical complexity level was very weakly and not statistically associated at the 95% level with senior (r, 0.06) and junior (r, 0.07) medical staff numbers. This suggests that both ratios were poor stand-alone indicators.
The correlations for recreation leave were moderate for senior (r, 0.51) and junior medical staff (r, 0.48), while long service leave was also positively associated with both senior (r, 0.32) and junior staff (r, 0.33). The on-call roster was negatively, though again not significantly, associated (P < 0.05) with medical staffing numbers. Excess leave had a positive and significant association with staff numbers, but the correlations are weaker than for recreation leave. These correlations are also unsurprising.
On the other hand, the SPRs were only weakly correlated with senior and junior medical staff, which is an unexpected result in a small state such as Tasmania where public hospitals employ many medical specialists. This raises questions for future investigation.
Developing a metric: regression analysis of staffing and activity data
Ordinary least squares (OLS) regression analyses were used to explore the net associations between the independent and dependent variables, controlling for inter-relationships between the independent variables. Given the small size of the population, the complexity of the regression models was constrained to only two independent variables. Box 5 shows regressed weighted separations (divided by 1000) and outpatient numbers (divided by 1000) upon senior medical staff, while the same variables are utilised in Box 6 for junior medical staff.
The R 2 statistics suggest that the models containing weighted inpatient and outpatient numbers explained a far greater amount of the variation for junior medical staff than for senior staff. Almost 70% of the variation in the dependent variable is accounted for by these two variables (R , 0.77). However, data for these variables were not considered to be of adequate quality to utilise in this study.
While the explanatory power of the regression model is moderately strong for junior medical staff, it is less powerful for senior medical staff. It is likely that the reasons are the same as in the correlation analysis: that there is a concentration of junior medical staff in larger departments and larger hospitals and that the work of junior staff is more closely related to clinical care. The reduction in explanatory power in relation to senior medical staff is due to a wider distribution of senior staff and a broader range of activities undertaken. In addition to delivering clinical services, senior medical staff undertake research and professional development, quality assurance and clinical audit activities, as well as clinical governance and administration activities.
The regression formula, when applied to each hospital department, provided guidance on where that department stood in relation to the average staffing : activity (clinical services) ratio. § By placing all departments on a level playing field the relative under-or over-staffing of particular areas -in relation to the delivery of clinical services only -became clear. As a great deal of senior medical staff activity was not captured by the data, this relative measure could only be indicative of some workload pressure. These data did provide a new source of information for decision makers. These results are useful in themselves as a step toward improving the equity of hospital medical staff distribution across Tasmania, as the metric aligns workforce more closely with patient service provision. of the statistical analysis, was presented to a second round of CAC and subcommittee meetings. Based on this work (including the current limitations to the data) the committees were asked to consider the following proposal:
A future agenda for
■ To determine relative priorities a metric consisting of the number of weighted inpatient separatio ns and the number of outpatient presentations should be used as the measure of comparative workload.
■ Where this is inappropriate, the relevant specialist college formula should be used, or comparisons made with equivalent hospital departments.
The committees suggested a number of caveats:
■ It is recognised that this method only provides one source of information for the decisionmaking process, and that the CAC and subcommittees will continue to provide a source of clinical judgment and advice.
■ It is recognised that this method is limited in application to areas where we already provide services -it does not indicate areas of new service need.
■ It would be desirable to develop a process by which both public and private practice could be considered. This is particularly significant where there is a high proportion of visiting medical practitioners employed by the hospital. In March 2006, the CAC concluded that, with the caveats, the project methodology was a useful tool to be applied to staffing and activity data on an annual basis. The CAC also recommended that Tasmanian private hospitals be invited to participate in the next round of analysis, expected to commence in the second half of this year, using 2005-06 data. 13 In Tasmania, the next steps in the development of a metric for hospital medical workforce allocation involve addressing the comments provided by the CAC through the following actions: ■ Improving the quality and collection of data on activities such as undergraduate teaching, research and quality assurance, in order to factor these into future assessments. ¶ ■ Working with the existing clinical services planning and acute inpatient demand modelling project groups to inform the development of new services.
■ Developing a process to collect data on the hospital medical workforce spanning both the public and private sectors. Even in its current form, the salience of the regression formula will only hold true for as long as there is no dramatic change in the staffing or activity data.
An invitation for interested parties
These metrics have been developed through an iterative consultative-analytical process that brings together perspectives from across the Tasmanian hospital system. An opportunity also exists for other jurisdictions to test and refine the Tasmanian methods and results. It is not possible to apply the Tasmanian regression formula to other jurisdictions but it is possible for other jurisdictions to develop their own, following (or improving on) the Tasmanian example.
The development of a supplementary source of information for hospital and health department managers means that practitioner advice can be complemented by objective data, reducing the likelihood that the decision-making processes around the allocation of hospital medical practitioners will be controversial and internally divisive, and strengthening the linkage between clinical staffing and clinical activity in Australia' s hospital system.
